Zinc deficiency reduces neurogenesis accompanied by neuronal apoptosis through caspase-dependent and -independent signaling pathways.
Dietary zinc deficiency may affect zinc homeostasis in the brain and lead to reductions of neurogenesis and neuronal survival. However, the mechanisms responsible for the effects of zinc deficiency on hippocampal neurogenesis and neuronal death remain obscure. In the present study, young CD-1 mice were fed with zinc-deficient diet (0.85 ppm) for 5 weeks. The vesicular zinc was reduced at CA1 and CA3 regions of the hippocampus in zinc-deficient mice. The significant decreased zinc ions was associated with a reduction in proliferating cells labeled with bromo-deoxyuridine (BrdU) and immature neurons labeled with doublecortin (DCX) immunoreactivity in the dentate gyrus of the hippocampus. The processes of DCX-positive neurons were shortened, and flexuously went through into the granular cell layer in zinc-deficient hippocampus. There was also a conspicuous increase in the number of TUNEL-positive cells in the hippocampus after zinc-deficient diet treatment. Meanwhile, the apoptosis proteins, including Fas, Fas ligand (FasL), apoptosis inducing factor (AIF), and caspase-3, were significantly activated in zinc-deficient mouse hippocampus. These data suggest that chronic treatment with zinc-deficient diet results in reduction in hippocampal neurogenesis and increases neuronal apoptosis, indicating that zinc deficiency is associated with destroying structural plasticity in the hippocampus.